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(54) POLYMER ELECTROLYTE SECONDARY 
BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer 
electrolyte secondary battery, which is provided with a 
positive electrode having the structure that an even 
positive electrode layer at a large quantity of active 
material can be excellently adhered to a collector, by 
using a collector made of aluminum foil, of which surface 
characteristic is improved. 

SOLUTION: This battery is provided with a positive 
electrode formed by laminating positive electrode layers, 
which includes the active material, the nonaqueous 
electrolyte and the polymer for holding this electrolyte, on 
a collector made of aluminium foil 1, a negative electrode, 
which includes the active material for storing and 
discharging the lithium ion and which holds the 
nonaqueous electrolyte, the nonaqueous electrolyte 
interposed between the positive electrode and the 
negative electrode, and a solid polymer electrolyte layer, 
which includes the polymer holding the electrolyte. The 
surface of the aluminium foil 1 at the positive electrode 
layer side is formed with the rough surface. 
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SQtew i ira«fts&ffi»^tt^y a^^^-^k 
* s 2 oit%, ifomv^yj*^^tf>m&mikmifi7 2 

11%. 7t f >y ^7 y ^ # 8 Ii%t45 i 5 fcjfi 

L, tfflKiSauSj(Sft»t5C it-J: DIPS 1 0 0 
M m co v' h «EffiJi Srf^jSi bfc 0 # e> K7t V— h ttlE 




15 

10 0 5 9] Hk\,^X\ ffilB->- v— H*jE« 

(^J£0S4) 1 0 AtmOCuSSt^Jfett K7^7>f 

d£ 9fttIf£C u?SS:iSKWf-^^^v^*-r2) - t ^ 
£ <9 5p*SB8nS2 0 0 0 0 0/ 

cm 2 <D&&XMf&Vtz 0 -4*5, ItllECufSoWlEtRiBB 
7L^HP*tt*?J3%T*fcofco ^S>HfcCu?ga>£>fcJ5 

[0 0 6 0] #:vv?\ Sfria-> — h#:ikm%>£Tfmi&m3 

x\ m i \tt-tm7&<Dtf y ^-mnm~ikmm^Mik l 

tz 0 

r^-n^n t e l/>- (VDF-HFP) co*S^fr (HFP 
O^S^Jt^; 1 2M%) &T±h^^l llf%l 

ir ^ u v:/^ 5/ ^ Srtfria^fi^frtoHJBft^ 2 0 fift 

[0 0 6 1 ] t'-yr>'7D7>< K-^f 7;w 

^-D7 B ntVy (VDF-HFP) (D&m&fc (HFP 
; 1 211%) ^Tir h^fc l 1 

°>^^K) SrWIB*fi-&flc6DH?B1fe^2 011% mi 

[0 0 6 2] ££>|Z., t^yf>7D7>f K-^t7 
/^D/ntVy (VDF-HFP) CD*S^# (HF 
P^*I^ifc$; 1 211%) ^Tirhvt-l 

£t-£ 9ff$ 3 0 /i m<7»- h^Hfr^y tt» 

[0 0 6 3] ft^T, ffiJlSi/- h^tjESJiirMffi^tea 
^ffiJtLTt^>7/l'^)>A?S (jEffi*«#:) b*¥ 




4$^^ 9 - 2 2 6 9 9 
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r<D5/f *g/f^£r;*:;7 yitV >mV ^$J± (LiPF 
6 ) J&S^UV;* — — h (EC) -isff-jisjj—tf 
(DMC) <D»<g*«E (S^it 2 : 1) JCl^P 

/ 1 *»sixfc«»?s^wsE->- J***** i o^raaat 

[0 0 6 4] #^fc|gi£#!lK 2*5 itttfc«0!ll cov- 
— h#uEfe^<b~ft£ 1 0 cmOKHB|-jtS:-ttL-ejX'SJt)lll 

bfcxyitt&jEmmow. Aft* m&ti<DGm&m& 
+z+zzb\z£viEmm(Dm?3&8tt:ffi'<it 0 *<d» 

**J> $ -tfT V D F - H FPiDM^i^^}:^ 

@t^^£OS;*^S$:^-L, L^tJfc«SEff!llOjES^J4: 

[0 0 6 5] ^^c, #^ttfcHJ£^!l3, 4*5,fctttfc$E0!| 
1 htfcAffid^fi^ 1 0 c mOKJpf^Sr-tix-fix 

fl^iaaSix*:!*; tt*IB*?LasHiPSixfcCu*6d^<cS 
^^KW^fcoM Sr«^ JtTVDF-HFP 

[0 0 6 6] Sfcfc, »&*tfc»fi«1^4*5J:'t5it«E 
^0 1 cDZ:»:mfe^oV^T. ?Emm?ft4 0 mA, 4. 2 

v, i oNFrao^wat^BBEstee^ofc*, 2. 7v 

*T4 0mA<O«^TSWi-5^ik«S:iBI9 3gLtTU\ 
^&m?&^ 1 INf ^/u B *5 J; 5 0 ^ yi- g (OSStmSS 

l*-r^/PB0SWt»a3&S. 225 mAh, 50^^ 
50 /\sB<Dtm»*& 2 0 0 m A h , SUfeM 2 cOZH!t«tttt 



-9- 




^¥9-2 26 9 9 

17 18 

lt-1'^;W@roSlttdi2 2 0mAh < SO^^f^ X'footz. 

@<oaStt^l 9 8mAh, 3 CO -Jfc®ffcM: 1 [0 0 7 0] £fc, WbnfcHJStRI 7 , 8ro~i^m?|b,iC 

f-Y^;HcaiSi^2 4 0mAh, 5 0 f>( 9 . oi^t, MtS4 0mA, 4. 2 V, 10^RI©tS 

(0%tm&&&2 1 6mAh, 4 CO -J^Sifeti 1 SSft^flKjE^Sr^ofc®, 2. 7 V£ f4 0 m ACOmM 

<< /v&cottmm-^iti 3 5mAh. 5ow^/n© xi&mir %3mm.*m. v ® wt t\ ^-m^w 1 f--r ^a- 

K~»:Wfe»4S^*<tS:^5ii-5- iiST^S. iixfc. «*fi#, 2 2 5m Ah, 5 0t-f ^;H<7)»tSt^ 

*fU tt&mi <0~lk&M\i. 1 ^^yUBcoJkm^S 2 16mAhT- 1 fli^;ii$c®g 5 r. i: #fc>a»o 

2 0 0mAh, 5 O-tM^WgcoS^^g^l 8 0 70 fc. LfctfSoT, JlJgtfiJ 7 , 8 £D;f?y 

mA h T-&ofc 0 &ttR53&*fl:«:3S51i-5 r t i*X"1* 5 0 

[0 0 6 7] (HJffl#!l7) #y fril^n?^ Kco [0 0 7 1] 

v?*1ftmtfV-?-<DmMyo&5 011% til Btt^5gfeS$HfcTyW5=i>A^*»c>/jr5^®#:^ 
ET-fc^uv^s'* (AB) #5 0fi*%U:fcS.fc3 i i: tiotfS«ilr#< LfcjE«WC bfltrlBft 

fl:*oaasjfiSixTv^j;^ffS l O^mcoA 1 t5Hfl^y^-*#K«taW"r5Bre\ ite^fit^ 

^3/imCPVDF-ABl^K5:MLfc„ oo'l^ 20 IS SMS x., ^oi^ftfctfS^SHfcsiKy v-DSfz 

flfffEA 1 ?S<OPVDF-ABS^Kf-IUfefiSjl t Mi^tlfttSlt^ftS. 

FtiESiSriSVDF-HF P*l-g-ft© [0 0 7 2] **K}-«tHfi*Btt^>S J ekK$ix 

[0 0 6 8] &^T% HUES'- httiElfifcja^fceWk «4EA***WajE«*S i^HfraKy ^-Hfl? 

mimM 1 1 m 1 ^TF-tmmcDtf y -^—mmw- wmtmm-r^^ *i^4t "btwttf y -^-mmwz. 

SpmOPVDF-ABl^AHSrMLfc. o-SV* [HI 1 ] 

S«ECu«OPVDF-AB*^&l«»c3iaifiaj3i: ttB. 

H^fiiSrteVD F -H F P*l^ftO [02] ^mcoiEmcoMmm^m^lbfih A 1 

^4r«^-C«iLt>- HWSSrffiRLfc. [13] **9!©jE«©a«*M::JBv^iT,a8rj©A 1 

[0 0 6 9] }5cvn-C% ffflEv — l*4fcft«:J8.J:OS3Qfc«3 **i-WBH. 

i (ozs h«jE*«:fflv^ewi., £ffi«y i tmmx\ m [gu ] *»Bg©A«©*m#fcjB^e>ixs cui^* 

?>Hfc^JS^!l7CO->— h&jEfe&XTJMMmacD^— h 40 [HI5] ^^^COA^cO^S^r^VN^^StoC u?g 

Srtrofc.- ^(Dtg^ H^0!l7{wioVNTfiiE®l<ou [^-§-<75tftK] 

^ ^it, »^«j*««tt««-ea>ofc 0 Hife^j i N 3-**fr. 2-2E«s«» 4-Al»i, 



[02] [113] [B4] 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer 
electrolyte secondary battery, which is provided with a 
positive electrode having the structure that an even 
positive electrode layer at a large quantity of active 
material can be excellently adhered to a collector, by 
using a collector made of aluminum foil, of which surface 
characteristic is improved. 

SOLUTION: This battery is provided with a positive 
electrode formed by laminating positive electrode layers, 
which includes the active material, the nonaqueous 
electrolyte and the polymer for holding this electrolyte, on 
a collector made of aluminium foil 1 , a negative electrode, 
which includes the active material for storing and 
discharging the lithium ion and which holds the 
nonaqueous electrolyte, the nonaqueous electrolyte 
interposed between the positive electrode and the 
negative electrode, and a solid polymer electrolyte layer, 
which includes the polymer holding the electrolyte. The 
surface of the aluminium foil 1 at the positive electrode 
layer side is formed with the rough surface. 
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1 

[#fFHt#©$SB] 

t^MiE*® © a® ji © m s titL&7kw&m& <t 

£©«Ktt«rflM*-*-5# y -^-&-£ip@#3# V -r-mffi 

MfBT^S ff>fB:iESJIffl©Ba*&Bfl:&*L 

-C v ^ 5 r k *e&m k -T 5 si* y ffi^K-j*;^^ 

- <7>mMm*w&-rz> * y sr-g-tp@*^ y -7— mm 

buIBTA- 5 = #MR©|K»^?Las 5 %*8t©il 

UN** 3] *®ttl-ffi^Sr. #*1l^fg*3<fcT*;i© 

fiWtS* y *r£tr y i SrAfli 

U 

»«*»feft6***fcy^9A>f*^*!iftjiafcai- 

fiMW-5#y^-**tfH**y^-«WCJii:*rA«l 

u 

ffiffB^fBti. ^«©^»ffl*?L^5%*^|©0BP^-C^ 
^^TV>?,ri:4r#mt-r5jKy-^ -«»«-&m*ii„ 

^tf 3E®I &«Jf Ufc jBH i , ft 5*1*1- y 

©EffiJB*i <£ t^fltrlEA«i© AM ©W »-^« £ 

± t* r (Dmmm^w-r^ # y b# 

# y k Sr am u 



(2) 9-2 2 6 9 9 

2 

<DJEmm& i. tmtEAffi© AffiJl © W t^ft £ ti/fc^* 
10 *^:|8j:t*£©1i^*r#i^S#y^-*^trH# 
# y fc*rA4BU 

«» **«w^j:a«r©«!f«*fia*i-a*y"^--«: 

#UtA1£Jf £«Jf LfcA8i2:> HufEjE*£©:iE*§;f *>£ 

20 T7BtrfaA®©A®S©ra»-^ffi^^fc^*««P«*5<to« 
r ©«*»*rfiM*-*-* # y ^— **tr y -^-«^ 

stiar/v^^^Afs^. BtnaEffiSfld©ffi»ii««ttJKy 
■^-«il*t»BIS*L-CV^6 r. k ^m^k -f-s* y 

30 4-^gUfcA^t, ltrlBES©jE«S*5j;tmiBA«© 
A^©^t^ffi^Hfc^7Km«?«*3<J:0«r©««?««r 

isa*f y -r— **tf y ■^-mm'^m k * Mm 
u 

*v **«»»Hsj:a«r©«ii«*fia»-r5*y^-*r 

*«W«*fia» LfcftW Sr«« Ufc A® t s HtffBiE® 

© jESJiis ± tmiaft*© © ra fc^-ft s tiitmi 

y ^-«»KJB i * AIR U 
fWET A'? = ^ Afgfi, BulSiE«ia{|iJ©S^J»«'|4/K y 

§ # y 

[*W©#jW*«Ml 
50 [ 0 0 0 1 j 



3 

[0 0 0 2] 

ftzufc«fti:brtt. y^fr^Sfcttyf^A-frASriS 

^,ttTv>^ 0 u^Lfta^ y^ASfcray^A-a* 

^^Sr«!!)3g-rfcAffi^y^!>^^K9>f 

So 

[0 0 0 3] rojzpft- ASK. 0S*.tf=i — 

v\ L i PF6 OJ:5ftWl¥K*$J:^?-v^— 
-K tvy^i-^^ hoi 5 *#*»e>4 

[0 0 0 4] — ;&\ *S*mig5, 2 9 6, 3 1 8fB 
5r klc^Plfetttt^-^Sjxfc^^y ^ K#y -sr— 

v^ 0 r<Dj:5ft^y «Mf— ftWfirau ta^~ 

««P«K«r»«F-rs* y &-&ifiE«JI«:«Ji bfciE^ 
W^tt««3&>b&S*«W;:y^l?A-f 3j-vSr»»E 

«HW_Srfil»'*-S3« y «r*tfH**y ^-«*«JB 
[0 0 0:5) mifaiE^/ifsy <f-yj±-?>??^ 

y */Mfc**Wb*0> <£ 5 t . y v 

& y ^ ^ ^co j; 5 &«fl¥»*5 J: o^T- i^y* — 

^b^W/ (VDF-HFP) <0*m^flWJ;5ftfWB 

# - tR V £ Sr&ttfB/£ 5 o 
[0 0 0 6] *fc, «rlEA*Jif4A3fi^9^r-f h<z>J: 
5fty^9A>f*^*aR»»urs«*»tf»i:, 



(3) ^M^F 9-2 2 6 9 9 

4 

wty ^yf^oi^ws^i^xf-i/^^. 

feft5**«SPiRi:. tfr:yfy7P7^K .$rir:7 

/K^n^nlfW (VDF-HFP) 0*1^«J:5 

ft«riait<)i«sr»i*-r6 # y 1 e> ft 

[0 0 0 7] ffir3fibfc»^^ffi«*5<J;t^A*«l-*5V^ 

bT«IB1-S^aKy^-o*d$ft»»lz:ffiT't*5 0 * 
Olfe*, -<£>J; p ft« «?S<£>S£r^ < Efil^* 

< ^tf&mm imtsm-^mm^ & ft s * 
*«feJ:tfH#*y^-iwii«ji*«»i-5xa 

^ oia-wwiRt-a t 5 m«*s*>o fco 

20 [0 0 0 8] ^<£><£ 5ft- t^6>4*BHBB6 3-1212 
SdS5mmKT<Z>itabfc>tSrK*t, d»o||p* (&JH 

«i cm 2 mitv <oR<om&9itm9:%mm ^5%^ 

£££££ t*«flci LT«ttKjM^®Tt§ k ^ 0 
30 [0 0 0 9] 

[0 0 10] *ffitt«35sa»**tfc«H*S^fe 

[0 0 11] *»Wtt. *ffitttt3^Blc*5ixfcr/^5=. 
5r A«3b> fo ft ««««« ct tWR tBtt«**K S Hfcffl® 

[0 0 12] 

50 mM^-fcmmte, r^^^^^m^h^^Mnm^fs 



5 

4M4 bfc AS* &«Jf bfcAU i , mCjEffoxflUI 

[0013] *3&wtc«*?5S'j«5# y ■^—m.M'Mr.fr.m 

«?**5J:Vi«)S»**(*«fr5JKy^— *"&tfiEffi« 
SrWBUfcjBKi:, *m#fcy^9A-f*v*r«]«ikW 

5 >K y ^— Sr&tpBflaK y v-SISI t fc^ 

So 

[0014] *3sw»ifiit>5 £ ^kbu©* y mmft 

[0015] &&mc&t>zzh\z$\i<oxv-<r—mmw 

fiw-r* *.y -*-*^tr y t 
[0016] *%m\z.mt>z> * e> y -e— ffi^W 

j:t*£ ©«if«*rfiim-* a? y -r— **tr 

±rj«r y -^-£-£tr@#:# y 

ifcJMHU Sfrf3T/v-5 = MfB 



(4) 9-2 2 6 9 9 

6 

mvmmmitztix^z r t itw&k-t* %<dx$> 
[ooi7] immz.fct>z> £ e>tcs'j©^y 

**«W*i8J:0«ro«IHai*rfia* , r**y Sr$tf 

Ms^asbfciESt, m«*»fe***m^fcy^-^ 

10 ®*5J:0 5 w©«ft?M«r'KJt-rs*fy Sr&tfBflMKy 

[0018] *3Mat::ff *>s § e>te»j©j4* y 

#Nt«^48±o«i©««p«*fia*i-**y^— sr&tr 

lEmmzmmi-itiEmk. ^mm^)^^^^^ 

y ▼-AK*t«W$*LTv^« r k *!&mk1r 
[0019] «Wte«*>*$&fc»j<©j«y-T— WMT 

y -r— **tr y -sr-WMMI i: SrA^l 

b, mmmm*. *HB**w««>B5»!i*«tt#yv— a 
[0020] s e> t^ij© jj? y -v— m^K 

^«IW*J:lJ«i©1i»««rfiy»1-**y^'--**tf 
IE^«Sri««bfcIE^t, *«*»fe4**««:tey?-^ 

*ja j:tj«r ©iiw«*fia«i-6* y **tf y 

i 4r MM b. WETA'^-iJ'Amtt, aula 

^HTV^5ii^^fmt1-5t.©-efc5o 
[0 0 2 1] 

[^W©*J£©^ffi] BT, *^^t-«*J5^y-^-« 

^S— »cs?asrigi~ia5^#mbTtii^i-5 <> 

50 Ht, ASfr 1 fcjE^S 2 Sr«S bfc«it4r*1-5. A« 



7 

5 C Hf*=*y^— «»«Ji5tt, WiaiEffi»2 tltflEft 

®s 4 orated s*txv^ 0 

[0 0 2 2] #a-, mf^b*:IE«g N @^y-r- 

1) J&K 

4 5, E«W 2 W«W\ ^IWWKSsitfr. 

[0 0 2 3] flJIBAlfStts — 1 00/iin, J: 

9»*L<fil 0 — 3 0|ira^*SSr*'t-5r 

< ft 9, S*KlA 1 fSOff SiftSl 0 0 /zm^Si^W® 

[0024] fflfiB*Bdsaffi^s*tfcA i mm\^ 
r^stt»^ #ffc^*»tt^ iww-tt^swsw 

36S"C#S 0 £©±5ftffiffi*fcS;ftfcA 1 mm<DW- 
(R) ^i-4/zmt?fc5^i:Wf U\ R£r 
1 Mm^Wliii-SfcfiS^^+^CeOA lfSfcTOIBjE 
fil i: ©«f SlSSr^lcKftS ^ k&mmfrt£Z> 0 - 
^ R*4//m$rS^^^Al^^ja$n j ^-r<* 

[0 0 2 5] SME#MR©**fl*?L 6 *$M P Sttfc A 1 « 

1X7;^ y 2g«£<£> J: 5 ft ^ £ 5 stria A 1 

<?5J;5ftAl«W:. 5%*»©MP*Sr#i-S^4:Srj^ 
S*fl= tLT, spiSH m<£>$&#fflft?L 
*S 25 — 5000 0m/c m* ©ftft^TgjKSfrTV^S 

riWtUv ■ BttB¥«F0Bng«:i 0/*'m*«i:t5 
£ % ^^^^fe^t>Al»^Waa*»^"t-5ri:ds 
Bjttfc:**. — ffiflE^PHPSdS i o 0 ^m£r|gx. 
5fcAl«<©3fi«3&siST"t-$B^s*>5o iufBAlfg 
fit. MLfcOiliaaiSlcJ:!) 5^1 0 0 ^m, £ 

[0 0 2 6] HulSffi^Ki Ltlt Mx.«3f9^y 

#>-m&mk%}, zimt^^tf^. l i T n i o* 

TcU y ttlH^Jtce 0 . 05<y^l. 0Xfc£) <DX 
OftV^V&^'^yfrA'mktfo, Li,Co0 2 (it 
fcU yfcMK^tfreO. 0 5<y^l. OX^S) <DX 
Sfcy^^^'VWhKffcft, Li,Co,Ni 

< y ^i. 0. o<z<i. oxfcs) <£>±5*y?^ 



(5) W9-2 2 6 9 9 
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3ESMfc»**-$** acq j: 5 ft«* 0>iMfc;«k rjmt?-* 
v^rims. wk. y^9A^#^«^iMfc* 

0. 05<x^2. OXibS) X*£*b5*><Z>«:fl|V^3 

[0 0 2 7] S9IE»««4: tttt, 0!l*.tfAjtJ!»* T 
■fe^ v-x:/^ v $ ft }£<D%—&lszf? v $ Sr^tf £ £ t 

[0 0 2 8] HlrlE***fflEi: LTi*. Witfifw^ 

1, 2-^^h^VJi^^ 1, 3-v^ 
^f;Vfh7t Kn77^ y-^f p?^ 

tf$-e££ 0 iwa**«p«tt, Wffif L-ct>, 2® 

[0029] mm^mmm^^fh^>mmwt t-c 
rt, 0i*.tfia*S[*»y tvj* (l i c i o« ) , 

{£V>WJ?-VA (LiPF 6 ) , *?7yft3f?A 

(L i BF 4 ) , A7Wb»*yf > !?^ (LiAsF 
6 ) , h » 7yi/*n ^ f 9^ (LiCF 

j S0 3 ) , bT* h y ^/w^-a^^/v^/WT^^/w^ 5 K 
30 V^VJ* [L i N (CF 5 SO2 ) 2 ] &i?<£>y^A 

«^»-rs*«p*». 0. 5-2. o^/itts^i 

[0 0 3 0] SJlEsKy ^r-^ LTtt, M^«tf^y^v 

7n5-fK ^t7;^P7 P ntVy (VDF-HF 

P) ^*m-S#«^v^£k#T?S$ 0 ^^J;5ft^fi 

Oft-hM*^ U HFP fiH9IB#fi^flc^*fi«(0*ttg 
[00 3 1] *»gj§lc«fe5SU<DIE«i* N y 

1 . ^ ^a«*^ Buis^tttt^ y ^-gim\zmm s ttfc 
sr«j*-r s * y — ^^^--r s iEmm mat. * n 

So 

[0032] fflfia»«tt* y mis a 

50 1 »i^urA»^**i"*t>^^&*ttfv^ft5t>co 



9 

y ^-tf)^— t uttK y y ^ 

V7P7>fK (PVDF) Srttffl-rsrt*s#*UV\ 

[0033] mmmm^v^r-^K^ti^mnut 

[0 0 3 4] 4*. «[|a««#tt*Sfit-»A««>*«# 

«wft?L*s 5 %^m<om p s jxfc c u ts* fc w: 

d^^St^^fflV^s A 1 fB*fc»A 1 ^ 
[0 0 3 5] 2) A® 

5. AM4r4y^^^^fe!»ji»ffli-s«*^ 

*k ^*«^^<t^r^«^^«KF*r^zKy^--^ 

[0 0 3 6] BttlBCu«W\ 09*.«5~1 0 0/*m, <fc 

<*9. S^CuS^g^il 0 0 MmSrjB*.SJ:jE« 
[0 0 3 7] H*ia*BSdSftffiftSix&Cu$Bttx Mittf 

fficospieas (R) 

V\ R£ 1 ^ m*Ii:f 5 t ^ O C u S 

* mtziEmm t <o&m&Bt&ft&\z.m#>& - 1 ^asm- 

[0 0 3 8] H9ffi^<0«*Bft7L7dS|HPS*tfcCufB 

a*«J*bfc«, r9«3tttK7-f 7>f/^Sr^^^4: 
LT*ffc;*-#**9i 5 v^^m^ 9 SuISC 

$m$kWk LT, ¥^I'Rl iO-100// m©«»|jfc 
7L^2 5 — 5 0 0 0 Offl/cm 2 <^«ffi^7g/ifc£*VCV* 

s r. t lv\ Balaam pa* 1 o m*»K-r 

Sirs ^y^->'^«fe'T»t>Cu«t!:Jia7LSr»*r5r t 
^H/IRJlftS. «WB¥*&9lPfts&* 100// mSri&S 
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x.S4rCuf6©gftffi*SffiTi-sandS*>-6o MlBCu® 
«s «J3*bfc<Oi:ra«fta*^J: 9 5 — 1 0 0 ^rru £ 
«9#£b<i*l 0-3 0 Mm<DJ|tSS:^r-rsr.i:dsa* 

[0039] mmmvsm t tni 
^Hfr&* (Will yv-«flB, ^yr^yu^b 

y/K t;vn^§) Sr«Sj*-t"S^i:»cJ;5#feix5t> 
tg<D^t£&#X&m&. t P\ztS^X* 5 0 0^- 3 0 0 0 
[0 040] B9IB**tt*F«*5j:t5* y -e— f*. tlrSfc L 

*y^-&itfc^sixfcmsfiufc«*»tf». 

20 ^^j:^^om^^^-rs7Ky-r-^^rsA 

[0041] HlrlB»«tt3«y <zv<~;**m. buIbc 
u tt * *> ©-e*>*u«v s t> <£> 

Ut«aUfcVDF-HFP*l**t«V^»* 

w*miE»«tt#y <o^— ur^Ky t^y ^ 

^7n^K (PVDF) ^ftSIt^U^ 
30 [0 0 4 2] ttlB*«tt*y-e— ^^SjxSiWtWi 

[0 0 4 3] pflB««flcttH93* UfciEffi^«ft: 

4: LT*ffi»ttffiftSftfcA 1 «d»bft6t>^ 

E«Ji«©BBK:Wt*tt# y •*r—&m#W&Zti1t A 1 « 

40 ^f>Mt§ r i SrSfSfSo 

[0 0 4 4] 3) /Ky-r— S^®^5 

«Srfiy*-t-S*y^-S:^tp 0 
[0 0 4 5] HtlB**«#P**3J:W2Ky tt. tu^b 

tftpjLfc*^^t?s^y^--®^»-^m*^. 0 
i *> fabte%Mmfc<DMftmmmm^f£Mn. 
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i mtmrnjEmmtamtiA 1 mnmmit&tiizmm^ 

[0 0 4 6] *fc x *»MC«t>5»JWJHy-r— fWSP® 
rHJcWftttx 0 3 X 5 **»©«MB4?L^ 5 %* 

SC> #*wmts <fc t* r. «o««?g fcfiy*-*- s * y £ 
mttiL\£ j: -s r -jamt- <£ d * l < %&mz&m £ *t 

*:» StIHA 1 «HttfH&?L«>H P ^Sr 5 

l&JWtCMxfctfy^-lt 

[004 7] $ 5»»c*«Mlc«t)*WO# y -^-wss 

(cufg) ^e>>fc5*a^stifettffi'fb*BJ-y 

£ i: # mrtac u fgOjfiM'f b $ tufc*E(c J; 5 T — 3» 
-CSMHbWfiT bfc 4: ur t> , iulBC u ffi t iiufEAffiJi 

mm t msaim h <o.mxff>mmfrMik s iv/tAwn*© 
[0 0 4 8] *^w^ffit>5sijwji?y-r-a« 

HI 5 KiiaHKj: 9 JL**H P 

©i^iASlt mrfBCumtBtifBAffigir^mrlBCu 
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#y-r-**ffi»«lKHa*S*tT*«tt^ 

##y^-«fi?jtJifceiSi-5i8H\ aa**-c 

$mfek (Dmx-comm. mat ^tz-mm^n^m^ 

io m&n&zk&x-z&o 

[0049] <*p>k, *^^*?ssijw#y t— 

*y^~AKfc§|Ji*JxfcflHfcJt % 

y •sr— &I8*SA 1 ^»c*fUTil5V^3iS-e«f#$ 
*U «rtB* y ^tfjEBMI^WIB&BtK^iJB * 

20 «f»c, VDF-HFP*m-e-^4rsH 

y -^-t uT-g-*-r5iei««rA i m^mm-tz^ m 
tmntiktfv-?— u-c, -<-xwsvdf-hf 
p^m-a-^ottatiaffiib^jKy t=pfy707^ k 

(PVDF) f fe5i©^fflV>ji«, A 1 ?sicSt-rsBtr 
Lfe#ot. «naES*rttlBA«*sJ:tJ«H##y-«'— it 

30 mmiktm&2tiittfv-*--mM'g-&mm.&'&z>z.k 
[0 0 5 0] *&$}\£&t>5wi<o&v-<r—mm 

IMc1t*WUsJ:TJ«r©«IWK*fiM»-r<5#y^— Sr 
fcAStt* fflfBW*«*y^-A«!i»CufBfc»b-Ci« 

v^aMC"c****t, WB>Ky^-**tfA«Mi^iwaft 
T«riaft«itrA»K««'Tr#5. vdf-hf 
«s-rs^. «HB»*tt>i?y^— Aittu-c. ^-^m 

^VDF-HFP*m-g-#:©'l4!tt(C3fi^bfc/Ky tf^y 
fy7o5^K (PVDF) -CS>St>OSrfflV^^ C 

gfctfy^— *AMM «*ic-c5>*ifc 

so mMmftk<vmx<Dmffiibm±£frizmM&<z>m^jEM 
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[0 0 5 1] 

mmm 1 ) *?\ g^io/i mcoA 1 m^^vt& 1 

bfrtcA I ffi<D¥%}®.£ (R) tt, fi3//ra^ot 0 
[0 0 5 2] ^WC, jR»y^-9* (L i 2 COj ) 

rMlk^lsjfls (MnO, ) £rL i iMn^/l/it^ 
1 : 2 tft£<fc -^^5:8 0 0^1 

ftT?2 4«F(BiPjRi-5r t^iOJB^SCdSL iMn. O 

ta/n t°^> (VDF-HFP) (D&M&fc (HFP 
<^*S*J** ; 1 2 fi*%) £rT-tr h l 1 11%^ 

tula y ^ ^ v# i/m.^mtm-te <t t*r -t ^ v 9 

K^-r^^ttC^?)^^ 1 0 0 MmOV— HRjESJlSr 

[0053] tr^y ^v-^n^-T K — ^l^/V 

tn^utVy (VDF-HFP) (D^M^rfc (HFP 
<£>#m^Jt35 ; 1 211%) b 1**%* 

n^^w K) £ jtulB*S^#<0@l^s 2 0 M%, mJ 
IB fc° y ^RftXtttt ^ 8 0 fift % ft 3 * 5 fc*6n»a> 

[0 0 5 4] ££>tc, t^yf^py^f K-^t7 
^tn/PtW (VDF-HFP) <Z>#fi-fr# (HF 
P<£>*fi^tt^ ; 1 2fiS%) SrTi? h^lci 

mmvxT±b>mm^mm^ z<DT±b>mm&* 

5^J:ia9J|S30/i m<7»- h^Sfr/K y -r— «fc 
[0 0 5 5] Jkv^:miav-h5RlEflH|i:«B*affi 

H##y^-1t*P«Ji«r^ftS*. Wp-^5U 
^y^^A (LiPF 6 ) ^^l^;*;-^*- h (E 
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0 -s^^*— 1* (dmc) (om&tgm m 
-&j*2 : 1) tci^/i^$n^ms?«^mriBv- 

Sr^g S * S r i: ^ J:" 9 W3fi bfcH 1 K*1-*36© 
[0 0 5 6] (J£JS#!!2) £ 1 5/tm(DAl^:i)t 

>^»*i-S^ir^J;5 5p«HPSl 5 /z m<Z>«Bft?L 
W1 00 0 Offl/ c m 2 <O«S"T*^Ufc 0 ft*5 N ffi 

JxfcA 1 «Sd»&ft»*«#te3UK0(i fcEI«ftS/— bty: 
lEmfB&jf^A'U—si'? * ^ £r/Bv^T®jI LTV- 

[0 0 5 7] ftVv<\ HUlBi/ — ^!E«*;flV\fc£Jtfk 

1 £ w«-e, El i ^-rwjtw* y 

(HJ60S3) S^l 2/im<DCuffiic¥^eg8//mCO 

CuS^ft^ (R) i*„ ^J2 ^m-CfeofCo 

(VDF-HFP) (HF P<O^M^\tm l 

1 2 «%) £T -fe h 1 1 £ft%£8$¥ LTTtby 
»«4rfliaslbfc«. r^T-fe h^»lct 4 yf^l 

30 BtrlB#a^(7>0^^ i o««b. HJriatry^»jR* 

mf IB V- h * ^^/w u-^H^-f&m^ 

[0 0 5 8] t^y7 f >7n7>(K^t7;v 
tn/afl/y (VDF-HFP) O**^ (HFP 
(D&m&itm ; 1 211%) ^rT-fe h llf%jg 

^2011%, tway^»A-r^v«-&»ft;«*7 2 
rtf ^7 y ^ ^ 8 lt%(c4 s J; 5 t-i 

b N *«a^»«UTa«KR«i-5^t^J:9ff* 1 0 0 

mm tmm^umt^m^mm^m^fix^^^A 1 $s 

(jE«*«#:) t^^n-;V7U^^^fflV^t 
50 ILTV- h«IESSrtNBbfco 
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[0 0 5 91 2fcV^, bMBS"- HfcftS. b^iE® 

y i^. 

J: 9 ffiriac u fS^il^^j^^ ^ ^^^B**i- 5 -<H- 

J:9¥*&l»n@2 0//m^)f»?L^fil 0 0 0 Ofi/ 
cm 2 <Z>«ffi"C»*Ufc 0 tulSCu^(7>flu|B» 
?L0H§n*(i»3%"C*>ofc 0 #6>*bfcCu«3&»e>ftS 

[0 0 6 0] #cvvx?. ffirlBV-r-HfcA«*5J:^16ffil3 

Ufc«0!li) *?\ t^yf^n^ K — **^y;v 

^uyu (VDF-HFP) (D^M^fc (HFP 

(Djtm&ltm i 1 2fi*%) SrT-fe h^ci 1 

"fe^WV^7y^*THfrl5**^fl:^H«*3ftS2 oms 

iuJWLTl^iafttSittiOJIS 1 0 0 jumOV 

[0 06 1] ^fc, fc^y -r>-^D^>r K— 
^-n/ptVy (VDF-HFP) <£>*fi^fr (HFP* 
(DjtM^ktm ; 1 2fiS%) SrT-fc hXlcl 111%^ 

nv^/WK) SrBtria*a[-&#:<DH»flft!6S2 011%, M 

fc\+yf%k$mmm&8 ok*%^^sj;p^jp^ 

Ki4WU"Ca««j»-*-«iiKiJ:0*S 1 0 O^mOV 

[0 0 6 2] £ £>K, fc'^y rV7n5>f K— *^:7 
/V^-n^n (VDF-HFP) <£>=£fi-g*# (HF 

PO^M^it^ ; 1 2fi*%) ZT±b^\C 1 1 11% 

£r t\cX 3 0/z mOv— h«@fr7Ky^-«^ 

[0 0 6 3] #CV^ N fMBi'— h^IE^i:ffi®>f^3g 
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ro5Sai^A7WkyvKyf!>A (lipf 
s ) s&Sai^v*— h (EC) -i^fvv*— # 
(DMC) <»£*fc2 : 1) 

/ l »*Sixfc«IW«^i!lrBv- htt** i o^ras* 

K£VMi£L>izm i ^i-«sfi©#y ^-mmw^m 

[0 0 6 4] #fe*tfcjg««niiv. 2^o<tt^itee^Ji 

— HfcEffij&>&ft£ 1 0 cm^W^^^^Dffl 
bfc 0 Ztlb<DUWft&W&4mm<D%mz*tl1b<DlE 

V^A 1 «*»fe&5ft«ft£3afc09 1 ^Jfc^<TS*W*Sr 
S^>mVDF-HFP <0#fi^fr K ^ 

[0 0 6 5] #b*tfcSIJfiffll3. 4*5J;T/Jt«ffil 

i ©v— h«*tt^e>fts ioc m&wfrft&JttiJeti 

ttrftV^Cu«d^ft5*«#i:3IJfi0!l3. 4^it-<T 
KsBKfl-JPI-O***^ ^TVDF-HFP 
40 ©**ffi#W^*< U^v— httEMkfcWiLfc* 

[0 0 6 6] ^bi^, #fcttfcllllfiffill'-4*5J:WJtt!i 
mi £>— K«?6fc:ov*-t\ 5ES®^4 0mA, 4. 2 
V, 1 0^M©«11«f£S«ffi*«SrfTofc«. 2. 7V 
&-C4 OmA(^a^^®-r^^®^i9 3gbfTV\ 
#®*<7) 1 -^-f ^ g *5 J: & 5 0 *^-T ^ )V @ <7>^a^fl: 

sraeufco -tote*. mmmi<D-ikmm*^-rfti> 

lW^;VB^)»«|Ei^ 225 mAh. 50t^^ 
50 £>JMKSS#i 2 0 0 mA h . HJfcffll 2 
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llM-^/WB<0»«aE*a*2 2 OmAh, 5 0t-f^;V 
S 0>»«**!& s 198mAh, HJfcffil 3 1 

<Z>*«S**S 2 1 6 m A h . 4 ©ZHJc«ftf* 1 

^^l©ifttSi#2 3 5mAh, 50W^^|© 
2 lSmAh-C, ilv^tSi^t^C^ 

m u jt^j i lMf^a (Dtkmmm 

2 0 0mAh. 5 0W^/H^»t»i^l8 0 

[0 0 6 7] (iaS09 7) fc*~y 7*^7x2*74 Y<D 

1^:79 s^SrflfflBaKy <z>B»*W s 5 011% Su 
fBTir^l^:/^^ (AB) &s omm%Ktez>£ o 

fcmm&m&nx^^^mz 1 o & ul<da i ?s^^-y^ 

«j3^mC!)PVDF-ABS^MW*L^ 0 o<5v^ 
ftufBA 1 ®COPVDF-ABffi^M(-^JS^Jl t 

mmftis— h y&Emm %wmv df-hfp &m&#:<d 
nam 1 1 mmx, m 1 Ki*-r«jt«>* y 

(IOfc«8) !»KM7£:lRl«t«:«*ttlB««^, ttBft: 
3/*m<DPVDF-ABtt'&ABtSr^Ufco o<*V^ 

ffiriacujB^pvDF-ABa^&R^siifi^jafc 
w«* h #&mm * mm v df-hfp 

[0 06 9] fufEv'- h)RA«*5J:WlllKffil3 

1 KS-MSifiotf y ^-WMr-ft1t»4:Mit Ufc 0 # 
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* Xfoofto 

[0 0 7 0] Sfc, #6>jh,fcllJfc«7s 8 O -tfcittfttuc: 
OV^T. ^E««?fc40mA, 4. 2V, lO^BOgt 
SfE^WE^mSrflofcft. 2. 7Vt1?4 0mAOl» 

nam. 8<Dr.&mmm^-rhiy-'( ?^b<di& 

mrn&XK 2 2 5mA h. 50t^^;VB©»t*i» 
2 16mAhf, ilV^tWl^ttS^i^^^o 

10 fco bfc^oT. 3QfrM7* 8<^7Ky -r— msisn&m 

[00 7 1] 

«^y^tMIi:SltS^ lazier 6>*l 

[0072] *«wicj:tLri*ffitt«dsafesr**t 

fc. C u fg fe ft $ ^V^^^l^o T«#flttt 

mi] *ww^«s*y-^— 

[0 2] *^P^cDiE®C>Am^ffiV^e>^5A 1 JSSr* 

[ia 3 ] *mm<DjEm<Dmnmzm^ fettsau* a i » 

•TiEWH. 

40 [05] *»W«>*«<0^|l«#:fcfflv^6>i^saU©Cu« 
[fftoRH] 

1, 3 2-^*a, 4*-a^Sx 5-#y^ 

-S^SSs 6, 7-?Lo 



[02] 



[03] 



[04] 



(11) 
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MMms,m^.ms,)i\3Ts 4#io-^- jrk 
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